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Abstract of JP9222561 

PROBLEM TO BE SOLVED: To make the zoom 

optical system small-sized on the whole by B* 



zooming the optical system by adequately 
shifting the relative positions of at least two 
optical elements among plural optical elements 
which are respectively specific. 
SOLUTION: A 1st optical element B1 has a 2nd 
surface (refractive incidence surface) R2 and a 
3rd surfaces R3 - a 7th surface R7 as internal 
reflecting surfaces and an 8th surface (refractive 
projection surface) R8 formed on one block. A 
2nd optical element B2, on the other hand, 
consists of plural lenses composed of a 9th 
refractive surface R9 - an 18th refractive surface 
R18 which are coaxial. Further, a 3rd optical 
element B3 consists of plural lenses composed of 
a 19th refractive surface R19 - a 28th refractive 
surface R28 which are coaxial. Namely, this is a . 
so-called three-group zoom lens; and a stop R1 
and the 1st optical element constitute a 1st 
group, the 2nd optical element B2 constitute a 
2nd group, and the 3rd optical element B3 
constitutes a 3rd group. Here, the 2nd group and 
3rd group form a power varying group which vary 
the power by shifting in relative position. 
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11 -21.71 -12.55 0.00 

12 -21.71 -14.12 0.00 

13 -21.71 -14.25 0.00 

14 -21.71 -15.62 0.00 

15 -21.71 -15.72 0.00 

16 -21.71 -17.87 0.00 

17 -21.71 -17.99 0.00 

18 -21.71 -18.66 0.00 



9.00 
11.66 
11.20 
10.61 
10.69 

8.37 



1.45 
0.18 
1.57 
0.13 
1.38 
0.10 
2.14 
0.12 
0.67 



1.64769 33.80 
1.64769 33.80 
1.64769 33.80 
1.64769 33.80 
1.64769 33.80 
1.64769 33.80 
1 

1.48749 70.21 
1 

1.60311 60.66 
1 

1.62041 60.27 
1 

1.64100 56.92 
1 

1.71736 29.51 
1 



Btff® 

sum 

SSfffi 
SSfffi 
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19 -21.71 -32.51 0.00 

20 -21.71 -34.55 0.00 

21 -21.71 -35.26 0.00 

22 -21.71 -36.12 0.00 

23 -21.71 -36.22 0.00 

24 -21.71 -38.38 0.00 

25 -21.71 -38.48 0.00 

26 -21.71 -41.32 0.00 

27 -21.71 -41.42 0.00 

28 -21.71 -41.92 0.00 



2.04 1.58913 61.18 S#T® 

0.71 1 SfJr® 

0.86 1.56384 60.69 SSfffi 

o.io i mmm 

2.15 1.60311 60.66 Jmtffffl 

o.io i mvxm 

2.85 1.75520 27.51 JfflSfffi 

o.io i mtfrm 

0.50 1.65446 33.62 ffiflfffi 

^ifc 1 SSfffi 



29 -21.71 -46.00 0.00 0.00 1 ^ffl 

D 8 14.93 7.22 9.22 
D18 13.86 9.52 2.59 
D28 4.08 16.14 21.06 



D 1 — 8® Zi(M) = Zi(W) Zi (T) = Zi(W) 
D 9 —18ffl Zi(M) = Zi (W) + 7.73 Zi (T) = Zi(W) + 5.71 
D19 — 28ffl Zi(M) = Zi(W) + 12.06 Zi (T) = Zi(W) + 16.98 
D29 ffl Zi(M) = Zi(W) Zi(T) = Zi(W) 



r 2 a 


R 2 = 


-12.622 


R 8 ffl 


R 8 = 


-14.877 


R9S 


R9 = 


12.866 


Rio m 


R 10 = 


10.705 


Rll O 


R n = 


138.974 


R12 ffl 


Rl 2 = 


14.258 


R13 ffl 


R 13 = 


-42.325 


R14 ffl 


Rl4 = 


14.369 


R15 ffl 


Rl5 = 


-7.298 


R16 ffl 


R 16 = 


58.857 


R17 ffl 


R 17 = 


29.735 


R18 ffl 


R 18 = 


-6.045 


R19 ffl 


Rl9 = 


-98.642 


R20 ffl 


R2 0 = 


20.180 


R21 ffl 


R 21 = 


-28.327 


R22 ffl 


^2 2 = 


37.323 


R23 ffl 


R23 = 


-11.405 


R24 ffl 


^2 4 = 


11.769 


R25 ffl 


R 25 = 


11.362 


R26 ffi 


R 2 6 = 


67.664 


R27 ffl 


R 2 7 = 


-6.735 


R28 ffl 


R28 = 


-5.455 



R 3 m a =-1.67168e+01 b =-1.40383e+01 t = 2.13856e*01 
C 03 =-4.89226e-05 C 21 =-8.30083e-05 
C 04 = 1.08453e-05 C 22 = 2.53?75e-05 C 40 = l.S2792e-05 
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R4ffia =-6. 16288e+00 b =-1. 19620eX)l t = 4.52060eK)l 
C 03 = 4.89807e-03 C 21 = 2.67721e-03 

C 04 = 1.88551e-04 C 22 =-2.04184e-04 C 40 = 1.07399e-O4 

R 5 ffi a =-2.03427e+01 b =-2.34954e+01 t = 3.70433e*01 
C 03 = 5.02647e-04 C 21 = 1.88611e-04 

C 04 = 2.09495e-05 C 22 = 2.42572e-06 C 40 =-1.92403e-06 

R 6 M a =-1.22106e+02 b =-1.22097e+02 t = 7.58653e*01 
C 03 = 4.66466e-04 C 21 = 4.88673e-05 

C 04 =-4.14548e-05 C 22 =-1.09844e-04 C 40 =-6.O5O85e-O5 



R 7 m a =-1.45959e+01 b =-1.84911e+02 t = 2.98825e+01 
C 03 = 2.73516e-04 C 21 = 5.85397^05 
C 04 =-2.28623e-06 C 22 =-6. 14890e-06 C 40 =-8.24738e-O6 
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8HR28J; 9m£ft6»^>'XT1»j£L-0^. 
-ftT^2 9fflR29 (ifiaST'J) 1 ?, CCD WOMmMft?) 

too73] *mtmBimm=mx-j>uyxx$> 

9. ^0Rltmi3fc^*^'SSlSf. m23t*»^B2A>' 
SS2SL ^3ft¥*^B3#?fS3P£«J&U ZCVd-h. 
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[0074] JSTF. ftftftSfclSlSgili: Lfcfc 

1 %&m=m\,z\m-h . m 1 its**? ma-cuss 2 s 

R2"C®W\ lf53®R3, 3S4BR4. IS5BR5. SI6BR 
6 S »7iBR7TRa#. SS8ffiR8T-Sifr U Sgl*?«^B 

1 s mi*-*-* . i <ot § , Astute® 4 aiMisat— 
fi+iaisflw-*. sec ssi*^3R7Bii:*23^*F- 

B2fcOlSfc2<WSfiW-6. 

[0075] <?:i=3e«(im23t^«TB2{cA*f-r& . m 

23^*^B2P«J-C{«S9ffiR9— SB18BR18 "CSflrU 

8fflR18 i&mizmmLxm&B&Lx^z. 

[0076] «CK*23te16« : FB2SraatLfc3l3l!ti*3 
Jt^^^tASt'f-S. m33t^*^B3l*lT{imi 9® 
R19 -IS2 8BR28 T'SiffL TJS 3%&3k=m*&fft 
U &&*S«Ij-C$>6SS2 9WR29 _tfci6«?-4. 
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yx-nmz&mth. «bt*4*2 9hr29 usast 

[0078] ^tT, j£«Sg*^a«SffitC(ft]oT<?D^fg 
(CJ: 9 IS 1 ^S^FBl tm23t¥* J fB2tcoraPS«^4 
•^OK***), *2*^s«^B2fcSS33ttWFB3i:«iai 
ffima** 1 }. IS3^*^B3fciiBR29 fc<OBK4fi;*» 

*. 4fcs ^^*^a^^fg^tr^i®Ri*> 

£><£BR29 4f<o^«03H»*{i— je-c**. 
[0079] :**M0BJB£:fcV vciiS 1 3fc^«^Bltf)A 
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[ o o 8 1 ] ^mmmmtza^x. 
-frmtzz mrft'^&MLXftd . 

[0082] 3f^|jt»!B«X--^**mcol!if«BtR'5 
Hl^fflli. mi^S^BlO+t^iOf^TifSD^SrSS 
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[ o o 8 3 ] x. m i ft¥m=FKuznvtzim<Qm5%. 
MmizmmKmvrJizs-z-ztmz, ztihZM&ms: 
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23 
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24 
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07 


4.69 


6.29 








D19 


12.38 


8.74 


1.44 
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D28 4.69 14.71 20.42 



D 1 — 9® YUM) = Yi(W) YUT) = Yi (W) 

D10 — 19ffi Yi (M) = Yi(W) - 6.39 YUT) = Yi(W) - 4.78 

D20 — 28ffl Yi (M) = Yi (W) - 10.02 YUT) = Yi(W) - 15.73 

D29 m YUM) = YUW) Yi(T) = Yi(W) 







II Lj I it J 


R„ = 
n 2 


OO 


R 9 rWT 


R« = 


-14 69? 




R, - 


-15.785 


Rll ffi 


R, , = 
n i i 


_q qiA 

.7 . .7J-U 


R12 ffi 


R, - 
n l 2 


806 578 


R13 B 


Rl3 - 


-19. 136 


R14 H 


R l4 = 


24.764 


Ri5 m 




-26.101 


R16 ffl 


Rl6 = 


7.532 


R17 ffi 


R 17 =- 


-123.778 


R18 ffi 


R 18 = 


-52.093 


R19 ffi 


^19 = 


5.947 


R20 m 


R20 = 


113. 146 


R21 ffi 


R 2i = 


-19.210 


R22 m 


R22 = 


16.059 


R23 ffl 


^23- 


-106.475 


R24 ffl 


^24 = 


16.867 


R25 ffl 


^25 = 


-7.880 


R26 ffi 


R 26 = 


-23.891 


R27 ffi 


R 2 7 = 


6.381 


R28 ffl 


^28 = 


5.013 



R 3 tS a =-3.59218e+01 b =-9.56407e-KX) t = 2.62788e+01 
C 03 =-3.28591e-O4 C 21 = 1.09040^04 
C 04 = 3.02002e-05 C 22 = 7.33327^05 C 40 = 7.31472e-05 

R 4 m a =-4.46438e+00 b = 7.31244e-KX) t = 1.05955e+01 
C 03 =-8.43381e-04 C 21 = 1. 15148e-04 
C 04 =-4.92526e-04 C 22 =-l. 32799e-03 C 40 =-3.91919e-04 

R 5 Bp a =-1.27855e+01 b =-2.36243e+01 t = 1.82299e+01 
C 03 = 4.49533e-05 C 21 = 4.24795e-05 
C 04 =-2.72263e-05 C 22 =-1.26579e-04 C 4 0 =-1 . 65426e-04 

R6ffi a =-9.17197e+00 b =-4 . 60643e+01 t = 1.12881e+01 
C 03 = 8.58718e-05 C 21 =-8.69345e-04 
C 04 =-3.O9227e-O4 C 22 =-9.83897e-04 C 40 =-1.26913e-03 

R 7 W a =-1.38671e+01 b =-2.68360e+01 t = 1.28619e+01 
C 0 3 = 1.27138e-05 C 21 =-3.07799e-04 
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C 0 4=-8.55028e-06 C 22 =-5.67380€r05 C, 0 =-8.71918e-05 



R 8 ® a =-7.36361e+01 b = 
C 03 =-1.26030e-04 C 21 =- 
Co4= 2.06017e-05 C 22 =- 
m MCtJWC. IlfflRliUltlt'ibl.gWti)!.. 
Bmm3fr¥fS^-e£>9> lotf>m-/?±fc»2ffiR2 
( SiJr AStffl ) b m ffi<0(*l®RltffiT^ £ 3? 3 ffiR3~-lil 
8®R8fc3?9®R9 (SJffSJtii®) 5r^LTV^-?.„ B2{± 

m2^m^x-h o . itwico®*f®^ i o®rio -m i 

9®R19 <t r>ffi&LZtlZ>m!lc?>U>XZ'mf8LLT^Z>. 
B3ltf& 3 3fc^*^ T* K) , ft»SJfWS 2 0 ®R20 - 
3S2 8®R28 iK,mtfLZtl&im<Ol>yXX'mi&LX^ 
*LT3S2 9®R29 mSUHT* 1 ?. CCD *$OitttlK 

[0087] *mmm,mm±mx-j±\svxx'h 

SS2SIU fB3ft^^B3rt^53P£«j£U -1^?^ 

3s 2 m t m 3 ffif*<ffl«waa £ 3&f us -frTsasfliffl 

[0 0 88] J^T. ^fiLMSrilRBiii: Lfc t % co^Wk 

l^fmifcA9fT&. f&lft¥STBlflT't33S2® 
R2T'Sff. 3I3HR3. 354 ®R4. 3S5SR5, 3? 6 MR 
6. 3I7®R7. »8HR8TKft. 3§ 9 ®R9TSJff U 31 
l^^Bl^ffiStr*. .TO**, A§f3fc£«i354ffi 
R43ft»(C+IBWS«-r*. 3S13£^»^B12;3S2ft 

«ff B2 tcomiz2 iffito* h . 
[0089] mzmuzm 2 yt¥mirmz7Jti-t& . 31 

23t : ? : ^TB2p ( gT > (i3ll 0®R10 — 3?1 9®R19 "CJBSf 

311 9BR19 «reiLTiSMUU&. 
[0090] <MCj»23l£**flBi:a»* Lfc3BKli*3 
3te*»^B3tA9tf 6. 3»33BWFB3l*i"rtt*2 0® 
R20 ~3?2 8®R28 T« tT3?3^*^B3S:tUM 

[ o o 9 1 ] $zmmtt<wgcr>&ft¥m?n&mz 

^vOmti . gf&WRLT* 1 3t^*TBl(iajrc 
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mth. «®-C&£3l2 9®R29 it$&lZ&LX&®L 
[00 9 2] ZLX. ££to«J&»fcffi«Sfc:fooTtf)3a8 

tcj; 03ii t^^^bi t s? 2 %&m=f- wi t mtsmimz 

26.3 18.2 
20.3 13.9 
2.5 2.5 



= 5.55994e+01 t = 7.05431e*01 
1.97414e-03 

■2.60272^05 C 40 =-3.O631Oe-O4 

6. <Sft«B*»^ai8SB^>3Ef&fclRL"C*liiiRl 
[0093] 43£jtfB!Bfc:&t vH±35 1 pfe^ffi^BlcOA 

m ■ aatswwa*)* crmmz*Lx^&. x, sef&fl* 
ixbnft&m^nymx'h*) . K^^z&mx'fo*) . 
[ o o 9 4 ] la 7. 8> wit^as^jBwmJOifiBi-c* 

[ 0 0 9 5 3 X. *Slit»JBfct5V%T, »*£raifc*f 
7 * - # ^ y^fctlS! DRl b 3? 1 3I6WPB1 

[0096] ^Jfe^ffitiX-A^^^fMffllCg? 0 

aw* •ittcioTisi x&mmo&mnmm&m 

[ o o 9 7 ] X. m 1 3C*«TBiK»t«:«Sa:<ortiiiR 
It® tStD^rSSf ^ Z^thbZilz. ztit>ZM'kWM 

m<mmcommzm& lxz ^mco^^mmLx^ 

[ 0 0 9 8 ] mz. 35 1 3t^*TBl«jgH^<7)«®t1S 
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&%&m=F {mm^m=F) &mmzm*-&t>itx\,^ 
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loioo] mz. frfrzmmnmiftm* oft*^ 
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0.00 




1 






29 


-30.94 


61.58 


-0.00 


0 00 


1 


















D 9 


15.11 


4.81 


6.79 








D19 


12.71 10.22 


3.53 








D28 


2.96 15.75 


20.46 








D 1 


- 9ffi 


Zi(M) = 


Zi(W) 




Zi (T) = Zi 


i(W) 




D10 


—19B 


Zi(M> = 


Zi(W) - 


• 10.30 


Zi(T) = Zi (W) - 


8.32 


D20 


— 28H 


Zi(M) = 


Zi(W) - 


- 12.79 


Zi(T) = Zi (W) - 


17.50 


D29 


Bf 


Zi (M) = 


Zi (W) 




Zi(T) = Zi(W) 





■mm®. 

R 2 I R 2 = 
R 9 ffi R 9 = 



-9.470 
12.397 
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R10 rfff 


R, A = 


10 • \Jy\J 


R1 1 ?5T 

1*11 1 " | 


Ri ! = 


-19 

l£j • 400 


R12 B 


"I 2 


-22.656 


R15 ffn 




-11 526 


R14 rWi 


R, . = 


5Q 44 R 


R1S TM 


R. K = 


-16 ft96 


R16 TWT 

lilU \ ti I 


R, o = 


7 251 


R17 ?Si 

nil ihi 


R, ^ = 


267 


R1ft Tfil 
nio |H| 


"18 




R1Q T5t 


R, - 

"19 




R?0 TSf 


D — - 

"20 


-105 294 


R91 rSf 


"21 


-15 175 


R22 B 


"*22 = 


21.609 


R23 B 


R 2 3 = 


-56.334 


R24 m 


^24 = 


19.368 


R25 H 


R 25 = 


-9.154 


R26 B 


"*26 = 


-35.784 


R27 b 


"*27 = 


7.883 


R28 B 


"*28 = 


7.084 



R3ffl a =-1.29771e+01 b =-1.91952e+01 t = 2.50000e4Ol 

C 03 = 2. 25585e-05 C 2 j =-2. 14047e-04 

C 04 = 2.44891e-08 C 22 =-2.05123e-05 C 40 = 1.18194e-05 

R 4 B a =-1.29087e+01 b =-8. 14895e-KX) t =-4.67120e+01 

C 0 3 = 5.33084e-04 C 21 = 1.13391e-03 

C 04 =-2.45084e-O6 C 22 =-2.01069e-04 C 40 = 1.53466e-03 

R 5 B a =-1.83631e+01 b =-2.14773e-K31 t = 2.83707eK)l 

C 03 = 3.66045e-05 C 21 = 2.04110e-04 

C 04 =-4.32368e-07 C 22 =-8. 35352^06 C 40 = 1.98574e-05 

R 6 B a =-1.86729e+00 b = 1.86042e-KX) t =-2.67346e+01 

C 0 3 = 1.77221e-04 C 21 = 7.97292e-04 

Co4=-1.31000e-05 C 22 =-4. 24244^05 C 40 = 4.17627e-05 

R 7 m a = 6.95459e+00 b =-9.77460e-KX) t = 4.22976e+01 

C 03 = 1.48091e-04 C 21 = 1.42273e-03 

C 04 = 2.36193e-05 C 22 = 4. 19020^05 C 40 = 1.80643e-04 



t =-22.2220e+01 



R 8 I a = 2.61262e+01 b = 1.59224e-K)l 
C 0 3 = 4.14325e-05 C 21 = 4.47240e-04 
C 04 = 3.20699e-06 C 22 =-3.07287e-05 C 40 = 1.58223e-05 

Bltem 1 ft&m^Tfo *) . 1 o<7)7*p .y 7 ±_i,zm 2 br2 

( m vx AW® > t &mcoftmKm mx-h & m 3 mi-m 

8ffiR8hm9DSR9 immi&W JMUUI,, B2<2 

m 2 ft^m^Fz-h *) . jmcomm mm 1 0 brio 1 



9BR19 i^m^fihW^^yXx-m^LX^h, 
m±m3ft¥mTX'hK), 5*M^®tffBS52OBR20 - 

IS2 8BR28. x^mj&zix&m&nisyxvm&tLx^ 

^LT^2 9BR29 li#BT*&9> CCD m^mm 
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[oion xmrnmrnm^mx-^yx-Qh 

0 , & 0 Rl t m 1 ftWPtf* 1 35 25K^-?B2*< 
§521*. ^3ft^3^B3#lfS 3 Steffi U Z<T>o%. 

[0102] j2iT, MkiaMzmvmt LKtzou® 
i «*»TBifc:xi«-* . m i K&mwmx'im 2 h 

R2-Ca#f. SS3[gR3. SS4HR4. SS5ffiR5, SS6ffiR 
6. ffS7fflR7, msm&TRMt, SS9ffiR9"CBtfrU 

[0103] mzmmm 2 ft&m?mzxm-& . as 

23t^ £ * ; FB2rtT*iJSl OffiRlO ~SS 1 9®R19 TJgf/r 
L, »2#5jssm2*iii8re-*. £OB*3fcS!<0±#l«i 
$1 9ESR19 affc^TtiftLTHftBAL-CV**. 

[0 104] <MC3S 2 5£¥3g^B2£ tBSt Lfcftjfcii* 3 
X34R?B3fc:.*Jtt"t. »3 3K**FB3P«i-C»i*2 0ffi 
R20 -SfS2 8ffiR28 TJB#f L-CSS33fc¥3I^B3£iiSS* 
L, ©i&f£«iHT*£> 4 J?S 2 9 ffiR29 ±fctS§W*. 

[0 105]<XC, 3EfSiW^Ol8lO**WF^»fc 

«fiWrV>. m2^*^B2«/S^Sig*^2asa^ 

|6K=»IWS. X. »33£f^B3{±Z v-f ^frfaC 
»1W 4 . «H"C A & SI 2 9 [SR29 ttSBf&CIR t T #B 

[0 1 06] *LT. &ftffifrt>WmiZft'>X<?)$tf8 

o » 2 3eWFB2k*3 36*^1^3^:^18 
Hli$4 9. flS3*gsjlFfB3i:«flflR29 fc«0Bllil£# 
4. 4*:. XKft«*»4>aiWH^^t|RUT*lB8Rl 
*»6fll®R29 l^a£Xa%MJttt--£'C&*. *»6 
JWIIK:*JV^TI4»l«¥Slt^Bl^>A»- aHt3BMIl(i* 

■f B2 fc 3 JBO&MMi Z tl h <0^*? Oft 

mx-b o . K^iz&mx'b o , **<oAst • teit^^wa 

7k¥¥mn 26.0 18.0 
SH^WS 20.0 13.6 
®>5@ 2.0 2.5 

m*MX *¥4.8mm X; 
ft^«-'MX(XXY XZ)=J 



[ o i o 7 ] ail. 12. m&mmmmcnffl&mmx'fo 
4. 

[ o i o 8 ] ^mmmmzti^x. m%him$m 
izm-h y *- * *> y o ri t m 1 ##*tbi t * 

[0109] ^tmmix-^^&rnitemizm o 

flW- 2. Z b fc J: o -CSS 1 ft^SS^Bltf)#cScD»I£8S 

[ o 1 1 o ] x, m i ^m=?mzm.iitemwfmR 

•?&Zbt>z£ 0 X-Aft^<0*O3t<fi£- tt £>ix4 - 1 

4. 

[0111] JEC *13ieWFBl«aB < 8«s«*®fc:a 

RWffiOflMBIME (HAWS) co^7*y^&i^Ev^- 
&^X-Aftf^h$r&. 

[ 0 1 1 2 ] X. *HJfe»©coX-A3t^(i«gt<7)R 

h%&m=F {pmx&zfr) zmmzm^hitx^h 
<r>x\ x-M.^^m-mm.Lf^msAm^x'mm- 

&V&P>R8i&W*.Xi3 0 . Xft^ffiS&f® J: 0*4 
Srttffl LTU4^-C«-JRMS:^tffll]ET'§ 

4. 

[0113] SC. *>*>4*W«ffi«!»f®i: OJfiS** 
m z ft± J tcoWfetm%X'fo 4 . 
[0114] JJJLL^SST&'Sfi. ^KitWl-oW 

4 <oYZisrt ■e<wisi 6 iif ina-c* 4 . *^»wi^Jt 
*^3 mcr>E.mx-j±)/>x<?)Mm%&&x'h&. torn 

[0 115] 

9.2 
6.9 
3.6 
[S3. 6mm 

iftiiifc&l, vr 13.6x 95.6x 36.9 



i Yi Zi(W) <9i Di Ndi vdi 
SfSl3£?3HPBl 

1 0.00 0.00 0.00 1.00 1.49700 81.61 S*fB 

2 0.00 1.00 0.00 3.00 1 gflftB 
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3 


0.00 


4.00 


o no 






4 


0.00 


6.00 


ft on 


5 


0.00 


19.00 




6 


-8.34 


15.63 


1". UU 


7 


-12.84 


23.42 


o no 


8 


-17.34 


15.63 




9 


-25.14 


20. 13 


Oft 


10 


-25.14 


8.13 


ft ftft 






10' 


-25.14 


8.13 


ft ftft 


11 


-25.14 


6.13 


ft ftft 






12 


-25.14 


-2.03 


ft ftft 


13 


-25.14 


-9.03 




14 


-35.92 


-3.77 


-14 ftft 


15 


-42.98 


-13.48 


ft ftft 


16 


-50.03 


-3.77 


1/1 ftft 
14. W 


17 


-60.82 


-9.03 


^? ftft 


18 


-60.82 


-1.03 


ft ftft 






19 


-60.82 


5.03 


0.00 


20 


-60.82 


13.03 


30.00 


21 


-69.48 


8.03 


15.00 


22 


-74.48 


16.69 


0.00 


23 


-79.48 


8.03 


-15.00 


24 


-88.14 


13.03 


-30.00 


25 


-88.14 


5.03 


0.00 


26 


-88.14 


-6.32 


0.00 





1 






13.00 


1.58312 


59.37 




Q Oft 

.7 . \J\J 


1 . _aj J lei 






9.00 


1.58312 


59.37 




9.00 


1.58312 


59.37 




9.00 


1.58312 


59.37 




12.00 


1.58312 


59.37 




0.00 


1 




'WJ/I MM 


2.00 


1 . 67032 


32.07 


'M-f X* 1 V**A 




\ 






7.00 


1.58313 


59.37 


Jm#rffi 


12.00 


1.58313 


59.37 


J 1-0-1 


12.00 


1.58313 


59.37 


V^w^J J 1 " 1 


12.00 


1.58313 


59.37 




12.00 


1.58313 


59.37 




7.00 


1 . 58313 


59.37 


fi? Jfcrrfn 




i 






8.00 


1.58313 


59.37 


®#f® 


10.00 


1.58313 


59.37 




10.00 


1.58313 


59.37 


Kit® 


10.00 


1.58313 


59.37 




10.00 


1.58313 


59.37 


RUt® 


8.00 


1.58313 


59.37 


Rlf® 




1 




fisf/fffi 



1.80 i mm 



D 3 2.00 

Dll 8.16 

D18 6.06 

D25 11.35 



4»S M»S 

2.00 2.00 

5.68 3.02 

6.32 12.24 

14.09 22.67 



D 1 —11® Zi(M) = Zi(W) Zi(T) = Zi(W) 

D12 —18® Zi(M) = Zi(W) + 2.48 Zi (T) = Zi(W) + 5.14 

D19 —25® Zi(M) = Zi(W) + 2.74 Zi (T) = Zi(W) + 11.32 

D26 ® Zi (M) = Zi (W) Zi (T) = Zi (W) 

R 1 I Ri = oo 

r 2 m R 2 = 10.000 

R 4 ® R 4 = 10.000 

R10 ® R l0 = -3.796 

Rll ® R M = 113.237 

R12 ® Riz= 96.928 

R18 ffi R i8 = 10.281 
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R19 ffi Ri9= -68.222 
R25 ffi R 25 = oo 

R 5 ffi a = oo 



b = oo 



Co2=-2.77957e-02 C 20 =-3. 61721^02 
C 03 = 2.17709e-04 C 21 = 8.17518e-04 
C 04 = 4.81535e-05 C 22 =-2.24283e-04 C 40 =-5.5O769e-O5 



R 6 1 a = oo b = oo t=0. 

C 02 =-2.O7844e-O3 C 2 0 =-3. 13275e-02 

C 03 =-1.20110e-03 C 21 =-7.31324e-03 

C 04 =-1.45746e-O4 C 22 =-9.98634e-04 C 40 =-2.620Ole-O4 



R 7 I a = oo 

C 02 =-2.65330e-02 
C 03 = 2.37808e-06 



-20" 



= oo . 
-4.37591^02 



t = 0. 



C 21 =-9. 02645er06 



C 04 =-1.21344e-05 C 22 =-8.82376e-05 C 40 =-9.77118e-O5 



R 8 ffi a = oo 

C 02 =-5.49968e-03 
C 03 = 1.23568e-03 
C 04 =-5.38O06e-O5 



b = oo 

C 20 =-5.OOO91e-O2 
C 21 = 6.67246e-03 
C 22 =-3.35556e-04 



t = 0. 



C 40 =-3.23857e-O4 



R 9 ffi a = oo 

C 02 =-1.86844e-02 
C 03 = 4.19348e-04 
C 04 =-6.12034e-O5 



b = oo 

C 20 =-3.77602e-02 
C 21 = 6.72125e-04 
C 22 = 3.47535e-05 



t = 0. 



C 40 =-5.09619e-O5 



R13 ffi a = oo 

C 0 2 = 2.26678e-02 
C 03 =-2.57750e-04 
C 04 =-2.40426e-05 



b = oo 

C 20 = 2.41426e-02 
C 21 = 1.16383^03 
C 22 =-7. 46204^05 



t = 0. 



C 40 = 2.82412e-05 



R14 ffi a = oo 

C 02 =-4.00972e-03 
C 03 =-4.46529e-04 
C 04 =-2.56127e-05 



b = oo 

C 20 = 7-14507e-03 
C 21 =-2.31087<H)3 
C 22 =-l. 36947^04 



C 40 =-1.25987e-04 



R15 ffi a = oo 

C 0 2 = 1.41059e-02 
C 03 =-8. 17957e-05 
C 04 =-1.06545e-O5 



b = oo 

C 20 = 2.96468^02 
C 21 = 9.43283e-04 
C 22 =-2.82343e-05 



t = 0. 



C 40 = 4.45663e-05 



R16 ffi a = oo 

C 02 =-8.51071e-05 
C 03 = 1.68862e-04 
Cq 4 = 1.080%e-06 



b = oo 

C 20 = 2.53915e-02 
C 21 = 3.65939e-03 
C 22 = 1.80358e-04 



t = 0. 



C 40 = 9.97536e-05 



R17 



a = oo 



oo 



t = 0. 
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0,2= 1.32874e-02 C 20 = 2.94218e-02 
Co3=-6.81885e-05 C 21 = 9.64816e-04 
Co 4 = 1.70534e-O5 C 22 = 4.93143e-05 C 40 =-1.51564e-O6 



R20 ffi a = co b = oo t = 0. 

Co2=-1.66195e-02 C 20 =-1.97204e-02 

C 0 3 =-2. 821 12e-04 C 2 , = 8 . 70403^05 

C(, 4 =-3.71423e-06 C 22 =-7.20107e-06 C 40 =-6.7O241e-O6 

R21 ffi a = oo b = oo t = 0. 

C 02 =-2.13470e-02 C 20 =-2.68230e-02 

Cos=-7.85470e-04 C 21 = 4.61286e-03 

C 04 =-1.61086e-04 C 22 =-1.96712e-05 C 40 =-6.34362e-O5 



t = 0. 



R22 ffi a = oo b = oo 

C 02 =-2.30872e-02 C 20 =-2.69354e-O2 

Co3=-3.03473e-06 C 21 = 1.13297e-03 

C 04 =-3.08514e-05 C 22 = 5.26162e-05 C 40 = 3.43593e-05 

R23 ffi a = oo b = oo t = 0. 

C 0 2 =-2. 42460e-02 C 2 0 =-4 . 51798e-02 

C 0 3 = 3.73285e-04 C 21 = 4.33871e-03 

C 04 =-1.89172e-04 C 22 = 1.70543e-04 C 40 = 3.82206e-06 



R24 ffi a = oo b = 

C 02 =-1.92202e-02 C 20 =-2. 

C 03 = 1.04217e-04 C 2 ,= 3. 

C 04 =-1.55696e-05 C 22 =-2. 

hi4c*3ot . BKiss i x&m^xh K>.mi miRV 
t=»4 ffiR4 ( e#r as*® ) t mmco^m^mmx'h sas 

5 ®R5~H 9 ffiR9 b W. 1 0 ®R10 ( Mtfr Sf ftffi ) £ B& 

tr^-g.. miw.im^m^xh'o . sio' brio's. 
wmi i mrii x-mm-hmvxvyxx'hh. as 

23t^*^t®3*^«^t{±mi OBR10 i:S$l 0' 
ffiRlO'tT^UTV^. 

coii6] B4«^4 ye^m^x-fo o . 1 own -y ? 
±^mi2ffiRi2 (stfAttffi) bmmco^m^Mmx' 

fohl&l 3ffiR13 -mi 7ffiR17 bmi 8ffiR18 (S#r 
Ittliffi) ^^LTV^. B5{im55£^5i^T-;i , >r>. 1 
ocoyn-y^±^mi 9BR19 (SWAItffi) tttffiO 
F«qffiS:#tffi-C*Sm2 0ffiR20 ~-SS2 4®R24 £SS2 5 
®R25 (SWSttbffi) ZffitfLLX^h* ^LX^26M 
R26 {i<S®T'S> 0 , CCD ^Ojg&M#:<7)ii&ffi#ftS?- 

[0117] ^mmmimmEMx-^uyxxh 

0.^1 3fc3«7 Bl . ft 0 R3 . SI 2 %&*m2&.V* 3 



oo t = 0. 

60605(H)2 

77042e-04 

50258e-05 C 40 =-2.4269Oe-O5 

[0118] UlT. ^ttftSfcaHliti Ltib #tf9*S« 
flU8(covvc&<ft . if. AS 1*^*^1, &>)R3<?> 
)iatciiiiL.^^im23fe^ ; FB2fcAS«-^. 312ft 
^^B2rtTmg4ffiR4-CS*f. SH5®R5, Sf56®R6. 
3?7®R7, H8BR8, 9 ®R9T'RSt Lfc»Si 1 OffiRl 

o x'mmLxm3%&m=?iz*ML. mumnxm 

iftLXm3%&m :: FR3$:lii$tt& . i<OtS. 

6 ®R6jS®fc4'iai£&f S . Kfc . IS 3 #!?*?B3fc SS 

4 ft^ST B4 b<OfflX'2 W&tot & . 

[0119] &fc3Bl!ttffi43^Sm4fcAJItt-*. 85 
4ft^iis^B4F*IT'«:Slll 2ffiR12 "CBKf. Hi 3ffiR13 

. 3? 1 4ffiR14 . m 1 5ffiR15 . m 1 6ffiR16 . % 1 
7ffiR17 T'Rff, S51 8ffiR18 T'SSf L , ^4^*^ 
B4£tttftf-r.&. ftSfjteSi? 14 ®R14 tMfl5 

ffiR15 tf3HT«t>IBBS«-r 4 . $ <o 1 6 ffiR16 

[0120] 53E¥JIFFB5lcAIWft . ft 

5^S^PB5[*I-C'(imi 9BR19 "CfflW. S5 2 0ffiR20 

„ SS2 lffiR21 . fH2 2ffiR22 . $2 3ffiR23 . W.2 
4®R24 -CRIt, »2 5ffiR25 -CStfrU I5^fff 



( 19) 



WHPFP9-2 2 2 56 1 



[0121] muzm5%&m?z5*iiimL*i%3ui& 
immmvx> h & 2 6 ®R26 ±.\,z&m- s . 

[0 1221KC £fg»mcff 3 
^FBK SS25teWfB2. £ 3 ^*^B3»±SI^T'*> 0 . 

2 7ffiR27 USI^telRLT^ftL*^. 
CO 1 2 3] J!£ft«*><5>aiWiHCrtloT^«MgfCIRLT 
^33t^^FB3t^4^^B4fc^PSJi^*0. fll 
4 3tt3*fB4 4: * 5 SB**? B5 fc <0RfJH(±l£# 9 , SI 5 

[0 124] £tz. &AmfrkWBmtZfo'>X<VX,i&G. 
^L-TlSl®Rl* i 4>«fflR26 IB-C«0^fi<0j|£IH«4*< 

[0125] *mtmmi,zts^xtefti2 , *4, ns<o 

7fe^^B2.B4,B5«Alt - £lilt»WaU4 ffftU^l 
[0126] 015. 16. 17{**S6«JBJBO*JR«EaT'* 

[ o i 2 7 ] ^mmmmiza^x. m^h^wwm 
mhixfr?. 

[0128] ttHMBOX-AXtttoMtonXXX 

utmicoifimizmmzffiz., *2, g*4, ass*** 

^ B2, B4, B5tf> £ fjf £> C t J: -5 T Z tl h 

(r>%&m?v>&m<?>ttmzm>hLxx uftizm^m 

[0129IX. S2.^4, m5^S^B2,B4.B5^ 

miKMWv>ftm%Jtimi l zmw*mifrJi zs-z. & fc « 

[0 13 0] JEfc, §52, SI4. SS5*5 a *^B2.B4.B5 

[ 0 1 3 1 3 X, 4*iBB)B<OX-A**5Rli-ew*l 
3te^?BlSr*ttS*f®-Cfil«-rS5t¥^ (ftW*^ 

as 1 ? ) -cm* l/c v * * ii i/> rwmwmmz 

mwmn 
mm 

gitMX 



[o i 3 2] *fffliz&^x. miomsmm- 

4 mn£ o fcSM&KR UT^S) L*V« 1 ^S^FBIO 
A8t^W£^W:£tttf<#£LTl^¥ffi (YZ^PM) 

[0133] mmixmmmmtx mz.'m kaws-£ 
imtmm 1 oas 2 hr2 t 3 mr3 t anucKTnfc** 

«V^ J FB«Ot*lHRI ! f^R1.25ri£ftTmi^ 
S^BltfOAS««l£X tt(C¥ftKRj£LfcX-.Mfi* 

[0 134] RHfcfcWt, Bltt3£»B*fc#»l,$r^SS 

1 mm=Fxs> <o . =»x-A3t^*was 1 »K«s-r 

6. $r*3, d<7)tSl3t^S^B«±^^ltffi^2:^ 
HtLT^LT^S. B2. B3f±:£*SI2, it3«*»? 

TV*4. ®2aeWFB2<iBfilP^'JX-^-, »3#ss 

[0135] *Lxm2 . m3cr>^m^2, mm\& 

tftMLXm&i'fro . *LT, SI 2, £3<03e**T 
B2. B3rt^^T^36*W{4iil^>03feW±CffffiL'C^ 

[0136] ^COTfe^tCiJ^T s MSfclS L-CH^O 
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